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Description 

Background of the invention 

I. Field of the Invention 

This invention relates to communications systems 
and more- particularly to the monitoring, operating and 
controlling of remote equipment in a communication 
system. 

II. Description of the Related Art 

Communication systems and. in particular wireless 
communications networks such as cellular network 
communication systems, use various equipment 
throughout their systems to process and maintain the 
quality of signals carrying user generated information 
such as text, voice, and video. Equipment located 
throughout the system which are remotely located from 
each other are often used to improve signal quality in 
areas that would otherwise receive a degraded signal 
or no signal at all or in areas where a signal that is trans- 
mitted would be degraded when received. In order to 
ensure the proper functioning of these communication 
systems, the remote equipment must be monitored, 
controlled and operated on a continual basis. 

FIG. 1 is a system level diagram of a cellular wire- 
less communications system similar to the Autoplex® 
cellular communications system (Autoplex is a regis- 
tered trademark of Lucent TechnoJogies, Inc.) available 
from Lucerit Technologies, Inc. of Murray Hill. New Jer- 
sey. The Autoplex(g> cellular communications system, 
when configured as a Code Division Multiple Access 
(CDMA) system, is In compliance with the TIA/EIA/IS- 
95A communication protocol. The Tl A/El A/IS -95 A pro- 
tocol is a compatibility standard for cellular mobile tele- 
communications systems that dictates how Information 
is to be transmitted, processed and received in a com- 
munication system that uses a Code Division Multiple 
Access scheme or wideband spread spectrum mode of 
operation. FIG. 1 depicts communication center 2 con- 
nected to a telephone network such as public switch tel- 
ephone network (PSTN) 4. Communication center 2, 
commonly referred to as a Mobile Switching Center 
(MSC), is connected to network 4 via trunk line 6 which 
carries information between network 4 and communica- 
tions center 2. Communications center 2 is also con- 
nected to communication sites 8, commonly referred to 
as cell sites or base stations, throughout the cellular net- 
work. Each communication site 8 is located in a partic- 
ular cell 10. Communications between communication 
center 2 and communication sites 8 is provided by com- 
munication channel 12 which is typically a trunk line. 
Each cell 10 is represented by a hexagon which is a 
symbolic representation of the geographic terrain or par- 
ticular physical area that is being sensed by a commu- 
nication site. That Is, each cell 10 has a communication 



site 8 which communicates with user stations or mobile 
stations within that cell via a user channel such as a 
wireless user channel. 

Also, system information is conveyed between 

s communication site 8 and the user stations or between 
communication site 8 and communication center 2. The 
system information, commonly referred to as overhead 
information includes information such as a request by a 
mobile station for assignment of a user channel, infor- 

10 matlon concerning the status of a mobile station, user 
channel assignment by communication site 8, and com- 
munications with communication center 2 regarding 
handoffs between cells. System information is transmit- 
ted and received using one or more overhead or system 

fs channels that are separate from the user channels. The 
system channel and the user channels will be discussed 
in greater detail below. For clarity, in the figures dis- 
cussed below, channels which typically carry user infor- 
mation are depicted vh^ith solid lines while channels that 
20 typically carry system informatbn are depicted with bro- 
ken lines. 

FIG. 2 is a detailed diagram of a particular cell of a 
CDMA based cellular communication system. The par- 
ticular cell being shown Is that of the Autoplex® cellular 

25 communteations system as currently configured and de- 
signed. System information is conveyed over system 
channel 24 of communication channel 1 2 between com- 
munication center 2 and communication site 8. User in- 
formation is conveyed over user channel 22 of commu- 

50 nrcation channel 12 between communication center 2 
and communication site 8. Communication center. 2 is 
known as the_AutppJex<B> cellular communications ^ysr 
tem Control Complex whk:h has digital switch 14 that 
interfaces to PSTN 4 and a call processing module 16 

35 which in turn interfaces with an Operation Administra- 
tion and Maintenance (OA&M) module 18 and Mainte- 
nance Cathode Ray Tube (MCRT) 20. Call processing 
module 16 processes, packages and routes incoming 
and outgoing user and system information in accord- 

-^0 ance with the IS-95A protocol and any other protocol 
developed for the system. Call processing module 16 
relays incoming user information to PSTN 4 via trunk 
line 6. Incoming system information is recognized as 
such by call processing module 1 6 which routes such 

45 information to OA&M module 18. OA&M module 18 
processes the received system information so that the 
information Is displayed on MCRT 20. Outgoing user in- 
formation originating from PSTN 4 is relayed by call 
processing module 1 6 to communication site 8 over user 

50 channel 22 of communication channel 1 2. Outgoing sys- 
tem information originates from call processing module 
16 or OA&M module 18 which transfers such informa- 
tion to call processing module 16. Outgoing system in- 
formation may also originate from call processing mod- 

55 ule 1 6. Call processing module 1 6 formats and packag- 
es the system information in accordance with the IS-95A 
standard and then transmits the information over sys- 
tem channel 24 of communication channel 12. Also, 
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communicatbn center 2 uses the system channel infor- 
mation to monitor, operate or control various equipment 
located at communication site 8. User information is 
conveyed between communication site 8 and the user 
stations 28 over wireless user channel 26. User com- 
munication link 26 is a full duplex wireless channel which 
carries user information between communication site 8 
and user station 28. 

In some cells of a wireless communication system, 
coverage Is limited by structures, such as tall buildings, 
mountain ranges and other physical obstacles that block 
or interfere with communication signals. This problem 
may be addressed by providing remote units 30 that are 
repeaters. Remote unit 30, configured as a repeater, re- 
lays communication signals between communication 
site 8 and a user or users in an area that cannot be cov- 
ered adequately by direct communication with commu- 
nication site 8. The remote unit receives the communi- 
cation signal from the communication site 8 and per- 
forms functions such as noise reductions and amplifica- 
tion on the received signal, and then retransmits or re- 
~ lays tITe' sipial tb~a~Qser in th^ area that has^^^ 
receiving signals directly from communication site 8. 
Similarly, in an area which has difficulty in transmitting 
a signal directly to communication site 8, the signal Is 
transmitted to a remote unit configured as a repeater 
which in turn relays the signal to communication site 8. 
The repeater relays both user information and system 
information to communication site 8 and user station 28. 

System infonmation between <user stations 28 and 
communication site 8 is conveyed over a system com- 
munication link, commonly referred to as an overhead 
channel, that is separate from user communication link 
26. The system communication link comprises two sim- 
plex channels referred to as paging channel 36 and ac- 
cess channel 38. Paging channel 36 is used by the com- 
munication site 8 to transmit system information to user 
stations 28 and remote units 30 configured as repeaters. 
User stations 28 and remote units configured as repeat- 
ers use access channel 38 to transmit system informa- 
tion to communication site 8. The system information is 
conveyed over system channel 24 of trunk line 12 be- 
tween communication site 8 and communication center 
2. Thus, user stations 28 have the capability to commu- 
nicate with communication center 2 over system chan- 
nels. Also, remote units configured as repeaters, relay 
system information to user stations 28 over paging 
channel 36 and relay system information from user sta- 
tions 28 over access channel 38. Remote units 30, con- 
figured as repeaters, do not have the capability of trans- 
mitting or receiving system information associated with 
their operation, monitor or control and thus cannot be 
monitored by communication center 2. 

A typical method used to monitor remote units 30, 
configured as repeaters, is illustrated in FIG. 3. Remote 
unit controller 32 monitors and controls remote units 30 
through its communication link 34 with communication 
center 2. Communication link 34 is a two-way link which 



may be, for example, a telephone link with modems or 
a dediciated Ethernet link. The information transmitted 
over link 34 by remote unit controller 32 is received and 
processed by communication center 2. The information 
s is then relayed over communication channel 1 2 to com- 
munication site 8 which in turn transmits the information 
over user link 26 to the particular remote unit 30 being 
monitored. The remote unit that is being monitored ac- 
knowledges the reception of the information and, if nec- 
essary, transmits a response to controller 32 over user 
link 26. 

Thus, this method utilizes user links 26 in order to 
monitor the remote units 30. As a result of this configu- 
ration, the anrK>unt of user links available to users of the 
system is decreased when remote unit controller 32 is 
in the process of monitoring remote units 30. An addi- 
tional disadvantage to this configuration is the limited 
ability of remote unit dontroHer 32 to have access to any 
remote unit 30 on an as needed basis. Remote unit con- 
troller 32 is simply another user of the system which 
must compete for available user channels before It can 
"bperaternx^ 

The TIA/EIA/IS-95A protocol requires that, upon 
powering up of the system, all user stations 28 (or mo- 
bile station) in each cell 10 follow an initialization proc- 
ess represented by the state diagram shown in FIG. 4. 
For the sake of simplicity, not all the possible state tran- 
sitions of a user station are shown. Some of the state 
transitions shown are not discussed herein to any great 
detail as they are not relevant to the subject matter of 
this invention; however, all of the state transitions pre 
wen knoWn in^the art and are part of the Tl A/El A/I S^QSA 
standard. Referring to Figure 4, upon power up, each 
user station enters an Initialization State via transition 
40. Once the user station has been fully integrated into 
or registered with the communication system, it enters 
an Idle State through transition 42. In the Idle State, the 
user station monitors messages on the paging channel 
and enters the System Access State through transition 
48 when it receives a paging channel message that re- 
quires a response. If for some reason, the user station 
has difficulty in receiving messages over the paging 
channel, it reenters the Initialization State via transition 
state 44. In the System Access State, the user station 
sends messages to the communication site on the ac- 
cess channel. Transition 50 allows the user station to 
enter the Traffic Channel state which allows the user sta- 
tion to communicate with the communication site over 
a user link 26. 

While in the System Access State, the user stations 
can respond to requests from the communication center 
concerning system status and operation via the commu- 
nication site with a set of pre-defined message formats. 
The messages are specifically related to user station 
functions which are recognized as such by the commu- 
nication center. Also, the user stations can transmit to 
the communication center a general data message in a 
message packet formatted in a Data Burst message 



IS 



20 



25 



30 



35 



40 



45 



SO 



3 



BNSDOCID: <EP ^0840533A2_I_> 



5 



EP 0 840 533 A2 



6 



mode in accordance with the Tl A/El A/IS- 95 A protocol. 
The messages formatted in the Data Burst message 
mode are transmitted over the access channel to the 
communication site and relayed to the communication 
center. These data burst messages are not used by the 
communication center 2 for system operation; they are 
processed and relayed to PSTN 4 or user stations 28. 
This message format is used to convey text information, 
referred to as Short Message Services for Wideband 
Spread Spectrum System, between user stations. Re- 
mote units configured as repeaters do not have the ca- 
pability to process these messages. These messages 
are simply relayed on to a user station or to a commu- 
nication site by the remote unit configured as a repeater. 
Thus, regardless of the particular mode of system com- 
munication being followed by the system, the remote 
unit configured as a repeater does not have the capa- 
bility to connmunicate with the communication center to 
albwthe communication center to operate, monitor and/ 
or control the remote unit. 

Summary of the fn vent ion 

The present invention provides a communication 
system comprising a communication center, a commu- 
nication site and a remote unit that can be monitored, 
operated and controlled by the communication center 
with system information. The system informatbn is con- 
veyed over a system channel that is part of a communi- 
cation channel between the communication center and 
the communication site. The system information Is also 
conveyed over a system link that is part of a communi- 
cation link between the communication site and the re- 
mote unit. 

Another embodiment of the present invention pro- 
vides a method for monitoring, operating and/or control- 
ling the remote unit by the communication center by first 
formatting the system Information in accordance with a 
protocol being followed by the system. The system in- 
formation is then transmitted from the communication 
center over the system channel to the communication 
site where it is broadcast over the system link to the re- 
mote unit. 

Brief Description of the Drawings 

Figure 1 1s a prior art system level diagram of a typ- 
ical cellular communication system; 
Figure 2 is system diagram of a particular cell of the 
communication system; 

Figure 3 is a system diagram of a ceil that uses a 
remote controller unit to monitor remote units locat- 
ed within the cell; 

Figure 4 is a state transition diagram for a particular 
protocol used by mobile or user stations in a cellular 
communication system; 

Figure 5 is a system level diagram of the present 
invention depicting user and system channel con- 



nections between a communication center, a com- 
munication site, remote units and user stations;. 
Figure 6 is a diagram of a particular cell including a 
communication site, a remote unit and a user sta- 
5 tion; 

Figure 7 depicts a detailed state transition diagram 
of the Access State; 

Figure 8 illustrates a System Infornnation message 
packet in the Access State; 
10 Figure 9 illustrates the steps taken when informa- 
tion is transmitted to and from the communication 
center in order to control, monitor and/or operate 
the remote units; and 

Figure 10 illustrates the. particular steps taken in the 
is Access State. 

Detailed Description 

FIG. 5 is a system level diagram of a c6mmunication 

so system which is configured in accordance with an em- 
bodiment of the present invention. Communication cent- 
er 2 monitors, operates and controls the remote units 
with the use of system information conveyed over sys- 
tem channel 24 and a system link comprising paging 

2S channel 36 and access channel 38 without having to use 
external hardware and software such as remote unit 
controller 32 and without the use of user communication 
links as discussed in reference to FIG. 3. The system 
link is part of a communication link between communi- 

30 cation site 8 and the remote units where said communi- 
cation link further comprises user communication Iink26 
for conveying user information. Communication center 
2 transmits system Information to communication site 8 
over system channel 24 that is intended only for a par- 

35 ticular remote unit in order to control, operate and mon- 
itor that particular remote unit. The system information 
is broadcast by communication site 8 over paging chan- 
nel 36. The remote units have the capability to respond 
to the system information transmitted by communication 

40 center 2 and the remote units can initiate communica- 
tion with communication center 2 by transmitting system 
information over access channel 38. The response Is 
relayed to communication center 2 by communication 
site 8 over system channel 24. 

45 Communication center 2 is connected to Public 
Switched Telephone Network 4 via trunk line 6. Commu- 
nication center 2 is also connected to communication 
site 8 via communication channel 12 comprising user 
channel 22 for conveying user information and system 

so channel 24 for conveying system information. Commu- 
nication channel 1 2 Is typically a trunk line having a high 
data rate capacity. The communication link between 
communication site 8 and the remote units comprising 
paging channel 36. access channel 36 and user channel 

55 26 is typically a wireless communication channel. Ac- 
cess channel 38 and paging channel 36 allow commu- 
nication site 8 to communicate with various remote units 
such as Smart Antenna 58, Utility Meter 56, Remote An- 
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tenna Driver/Remote Antenna Signal Processor (RAD/ 
RASP) 54 systenn, which processes cable TV signals 
formatted as CDMA signals, repeater 30 and user sta- 
tion 28. System information originating from a remote 
unit is transmitted to communication site 8 over access 
channel 38. System information broadcast by commu- 
nication site 8 to the remote units is conveyed over pag- 
ing channel 36. Each remote unit, except those config- 
ured as repeaters, only transmits and receives system 
information intended for that particular remote unit. All 
of the remote units are treated by the system as If they 
were user stations conveying system information and 
they follow the same protocol normally used by the user 
stations 28 for transmitting system information over ac- 
cess channel 38 and receiving system information over 
paging channel 36. In this manner they can be moni- 
tored, controlled operated by communication center 2. 
User information such as text, voice or video, is carried 
over user communication link 26 between user station 
28, repeater 30 and communication site 8. In addition to 
relaying user and system information from a user station 



"tocbmmunicatioTTs 

now communicate with communication center 2 via 
communication site 8 over paging channel 36, access 
channel 38 and system channel 24. Repeater 30 can 
distinguish between system information it receives for 
relaying on to a user station or to communication site 8 
and system iriformation Intended for its own use. Sys- 
tem information intended for repeater 30 is processed 
by the repeater so that it can be monitored, operated 
and controlled by communication center 2. The commu- 
nication system described above may include a pluraljty 
of communication sites where each communication site 
relays system and user information from communication 
center 2 to a particular set of remote units and also re- 
lays information from the remote units to communication 
center 2. Communication site 8 can transmit system and 
user information directly to user station 29 over the com- 
munication link which comprises access channel 38, 
paging channel 36 and user link 26. 

FIG. 6 illustrates the system of FIG. 5 which uses a 
CDMA scheme and follows the TIA/EIA/IS-95A proto- 
col. The remote unit shown is repeater 30. Communica- 
tion center 2 includes data interface module 60, OA&M 
module 18 and call processing module 16. Incoming 
system information to communication center 2 can, for 
example, originate from repeater 30. Data interface 
module 70 receives Information from the software and 
hardware system 72 of repeater 30. Data interface mod- 
ule 70 encodes, formats and packages the message in 
accordance with the IS-95A protocol and transmits the 
information over access channel 38 to communication 
site 8. The system information is received by call 
processing module 64 of communication site 8 which 
relays the information to communication center 2 via 
system channel 24 after the information has been proc- 
essed by OA&M module 66. OA&M module 66 process- 
es all system information except information associated 



with a remote unit. Information associated with a remote 
unit is transferred to data interface module 68 so it can 
be viewed on MCRT 67 if so requested by an operator 
of communication site 8. Othenvise OA&M module 66 

s merges all system infomnation, refonmats the merged 
system information in accordance with the message 
mode being followed and transfers the combined sys- 
tem information to call processing module 64 for trans- 
mission to communication center 2. The system infor- 

10 mation is received by call processing module 1 6 of com- 
munication center 2 and recognized as system informa- 
tion. Call processing module 1 6 transfers OA&M system 
information and system information associated with re- 

I peater 30 to OA&M module 1 8. OA&M module 1 8 proc- 

is esses the system information so that it can be viewed 
and analyzed on MCRT 20. OA&M module 18 routes 
system information associated with repeater 30 to data 
interface module 60 which processes sudh information 
so that it can be displayed on MCRT 20. It should be 

20 noted that data interface 60 processes the system infor- 
mation associated with a remote unit so that such infor- 



mation can be displayed on MCRT 20 or sent to other 
peripheral devices such as a printer or a storage device 
System informatton from communication center 2, 

25 such as messages or commands to operate, monitor 
and control repeater 30, originate from MCRT 20 or oth- 
er peripheral device. Such information is received by 
OA&M module 1 8 and is transferred to data interface 60 
for processing. Data interface module 60 processes the 

30 system information so that it can be interpreted by data 
interface module 68 of communication site 8 and data 
interface rnodule 70 of repeater 30 or any other data in- 
terface located within the system. OA&M module 18 
then receives the processed command and packages it 

55 in accordance with the IS-95A protocol so that it is rec- 
ognized as system information by call processing mod- 
ule 64 at communication site 8. The information Is then 
transferred to call processing 16 which further process- 
es the information to ensu re that it complies with the pro- 

40 tocol. Call processing 16 then transmits the information 
over system channel 24 to communication site 8 and 
reformats the information in accordance with the mes- 
sage mode being folbwed. The information is received 
by call processing module 64 of communication site 8. 

45 Call processing 64 recognizes the information as sys- 
tem information and relays the information over paging 
channel 36 in accordance with the 1S-95A protocol. The 
system infomnation being relayed by call processing 
module 64 of communication site 8 can be viewed on 

50 MCRT 67 if so requested by an operator of communica- 
tion site 8. Data interface 68 processes all information 
associated with remote units so that such information 
can be viewed on MCRT 67 or transferred to some other 
peripheral device such as a printer or a storage device. 

55 OA&M 66 module also merges the system information 
intended for a remote unit with other system information 
such as system infomnation for user stations, reformats 
the merged information in accordance with the message 
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mcxJe being followed and transfers the connbined sys- 
tem information to call processing module 64 for broad- 
cast over paging channel 36. 

The Information is then received by data interface 
module 70 of repeater 30. When the remote unit is a 
repeater, as shown in FIG. 6, data Interface module 70 
must first determine whether the received system infor- 
mation is intended for the monitbr, control and operation 
of repeater 30 or for relaying on to user station 28. Sys- 
tem information intended for repeater 30 is processed 
accordingly by data interface module 70. Other system 
information is relayed on to user station 28. If the system 
information is intended for repeater 30, the received in- 
formation may request that an operation be performed 
by the remote unit. Data interface module 70 processes 
the received infomiatlon so that it is properly interpreted 
by software and hardware module 72 causing the mod- 
ule to perform the requested operation. The received in- 
formation may require a response by data interface 70. 
In such a circumstance, data interface module 70 for- 
mats and packages the response in accordance with the 
IS-95A protocol and sends the response to communi- 
cation center 2 via communication site 8. That Is, data 
interface module 70 transmits system information re- 
garding remote unit 30 over access channel 38 to com- 
munication site 8. Call processing 64 recognizes the re- 
sponse as system information bound for communication 
center 2 and then relays the Information to communica- 
tion center 2 over system channel 24. The response is 
recognized by call processing 16 as system information. 
Call processing 16 transfers the information to OA&M 
module .1 8 which processes Jncpming_systenn informa- 
tion and transfers system Information associated with 
remote units to data interface module 60. Data interface 
module 60 processes the information so that it can be 
viewed on MCRT 20 or other peripheral device. User 
information received by the repeater 30 over user link 
26 is relayed to user station 28 and Is not disturbed by 
the system information being used by communication 
center 2 to monitor, operate and control repeater 30. Us- 
er information from user station 28 is received by repeat- 
er 30 which relays such information to communication 
site 8 via user link 26. The user information is then trans- 
mitted to communication center 2 via user channel 22 
of communication channel 12. 

Referring back to FIG. 4, there was shown the var- 
ious states that a user station performs, under the IS- 
95A protocol, in order to be Integrated within the com- 
munication system. Thus, each remote unit experiences 
the same transition states shown in FIG. 4 with the ex- 
ception of states 50 and 52. When a rennote unit enters 
the system access state, it Is ready to send Information 
to the communication center via the communication site. 

FIG. 7 Illustrates a detailed description of the Sys- 
tem Access State. System or overhead channel infor- 
mation is updated and then the remote unit enters the 
message transmission substate via state transition 47. 
Fig. 8 illustrates the Data Burst Message generated in 



accordance with the IS-95A protocol. There are various 
types of messages defined in the 1S-95A protocol. The 
Data Burst Message format Is the type of message that 
will be discussed herein. In particular, the message is in 
5 the form of a variable length message packet 74 con- 
taining at least a CHAR field 75, a Mobile Station Iden- 
tifier (MSID) field 76, a NUM_FIELDS field 77 and other 
fiebs not directly pertinent to the subject matter of this 
Invention and are therefore not discussed herein. 

There are various types of MSID fields, one of which 
is discussed below. The MSID field shown in FIG. 8 con- 
tains two Mobile Identification Number subfields, MINI 
78 and MIN2 79 where MINI is 24 bits long and MIN2 
is 10 bits long. MSID 76 field further contains Electronic 
Serial Number (ESN) subfield 80 which is 32 bits in 
length and Reserved subfield 81 which is 6 bits long. In 
general, the MSID field is used to Identify each user sta- 
tion which has been integrated into the system. Thus, 
in addition to each user station having a unique MSID, 
each remote unit Is assigned a unique MSID fieki which 
contains a particular set of MINI , M1N2 and ESN iden- 
tification numbers. 

Num_Field field 77 Is 8 bits long and indicates the 
number of characters contained in the data message lo- 
cated in the CHAR field 75. CHAR field 75 is N bytes 
long where N equals the number stored in NUM_FIELD 
77. Each byte is 8 bits in length. System messages as- 
sociated with a remote unit can be placed In CHAR field 
75 and transmitted to communication center 2 via com- 
munication site 8. The message packet is formed at data 
interface module 70 of the remote unit. The particular 
message bein g sent is plac ed in the CHARJield 75 and 
is encoded such that it is recognized and understood by 
data interface module 68 of communication site 8 and 
data interface module 60 of communication center 2. 
The message packets may be packaged in accordance 
with the message packet 74 depicted In FIG. 8 or in ac- 
cordance with other message fomnats described in the 
pertinent sections of the IS-95A standard. 

The particular encoding scheme devised by the 
system designers will depend on the specifications and 
needs of the particular communication system. For ex- 
ample, the remote unit may periodically report the power 
level of the transmitted signal used to carry user infor- 
mation to be transmitted to the communication site from 
the remote unit. The remote unit has been integrated 
into the communication system when it has an MSID 
and, with the exception of transition states 50 and 52, 
has performed the transition states required by the IS- 
95A protocol some of which are depicted in FIG. 4. The 
remote unit is now in the idle state and is monitoring the 
paging channel to detect any incoming messages in- 
tended for that particular remote unit which is sent by 
the communication center via the communication site. 
When the remote unit has not detected any incoming 
messages designated for it and it desires to enter the 
Access State, it does so via transition 48 as shown in 
FIG. 7 The remote unit then formats a message packet 
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such as depicted in FIG. 8. In the message packet MINI 
subfield 78. MIN2 subfield 79 and ESN subfield 80 
would contain the identification numbers designated for 
that particular remote unit. Num_field 77 indicates the 
number of character contained in the message. 

When reporting the power level, \hb message may 
be " OUTPUT POWER OF USER CHANNEL IS 0 DB." 
NUM_F!ELD field 77 contains the binary code 
00100100 indicating that the message has a total of 36 
characters (spaces included). The encoding scheme 
used by the system designers to encode each character 
of the message may be ASCII or EBCDIC (other 
schemes may be used) where each character is repre- 
sented by an 8-bit code. Each of the 36 characters of 
the message is then placed consecutively in CHAR field 
75. For this example. CHAR field 77 is 36 8-bit bytes in 
length. The particular message placed in CHAR field 77 
Is encoded by data interface module 70. The remote unit 
also formulates all other necessary fields of the mes- 
sage packet (not discussed herein but described fully in 
the IS-95A protocol) making sure that the packet is in 
"coTnpliance with^ the IS-95A~ protocol; 

Again, referring to FIG. 6, data interface module 70 
then transmits the message packet to communbation 
site 8 over access channel 38. Call processing module 
64 of communication site 8 receives the message, rec- 
ognizes It as system information and relays it to com- 
munication center 2 over system channel 24. The mes- 
sage can be viewed on MCRT 67 if so requested by an 
operator of communication site 8.iThat is, call process- 
ing 64 can transfer a copy of the system information to 
OA&M module 66 which transfers all information asso- 
ciated with any remote unit to data interface 68 for 
processing so that such information can be viewed on 
MCRT 67 or other peripheral device. OA&M module 66 
also processes system information not associated with 
a remote unit. Call processing rtiodule 16 of communi- 
cation center 2 receives the information and recognizes 
it as system information. Call processing module 16 
transfers the information to OA&M module 18 which 
transfers all system information associated with remote 
units to data interface module 60 which processes the 
system information so that it can be viewed on MCRT 
20. 

Similarly, system messages originating from com- 
munication center 2 and transmitted over the paging 
channel 36 from the communication site 8 are packaged 
and formatted In accordance with the 1S-95A standard. 
In particular, the IS-95A protocol allows the same Data 
Burst Message format described above to be followed 
for messages carried over paging channel 36. Thus, the 
format of the message packet Is the same as the packet 
used for access channel 38. For example, when com- 
munication center 2 responds to the status information 
sent by the remote unit discussed above, it may send 
the message "INCREASE OUTPUT POWER BY 5 DB. 
" Bit stream 0001 1 1 01 is placed in Num^Field 77 depict- 
ed in FIG. 8 indicating that the incoming message con- 



tains 29 characters. The messages are also encoded in 
accordance with a coding scheme being followed by the 
system. Again, the encoding scheme for the messages 
may be ASCII or EBCDIC where each character is rep- 
s resented by an 8 bit code. Other coding schemes may 
be used as long as they are understood and properly 
interpreted by the data interface modules. The identifi- 
cation fields (MINI , MIN2 & ESN depicted in FIG. 8) con- 
tain the identification numbers of the particular remote 
unit for which the message Is intended. The message is 
broadcast by communication site 8 on paging channel 
36 and detected by the intended remote unit whose data 
interface module processes the message causing the 
remote unit to perform the operation requested by the 
message. 

FIG. 9 is a flow chart illustrating how a remote unit 
is monitored, operated and controlled. Upon initializa- 
tion of the system, th^ remote units are in Idle State 102. 
Once a remote unit has entered the Idle State 1 02 it has 
already exchanged system information with the commu- 
nication center in accordance with the protocol being fol- 
'lowed"by"the^sfemrireTin^ 

protocol. While in the Idle State 102, remote unit contin- 
ually monitors the paging channel to determine whether 
there are any incoming messages for that particular re- 
mote unit. The remote unit remains in this mode until it 
detects an incoming message or until it needs to send 
a message over the access channel. That Is, during step 
1 04, each remote unit determines whether there are any 
incoming messages and whether the detected incoming 
messages are designated for that particular remotei unit. 
Rerpote' unit makes this determination by comparing the 
identification numbers of each message packet with Its 
assigned kdentification numbers. If the Incoming identi- 
fication numbers matches Its own identification number, 
then the message packet Is received and transferred to 
the data interface for analysis. Once the entire message 
has been received by the remote unit, the data interface 
transfers the message to the software and hardware 
module of the remote unit to perform the specific oper- 
ation requested by the message or to formulate a re- 
sponse to the communication center through the access 
channel . If the remote unit does not detect a message 
addressed to it over the paging channel, step 103 is ex- 
ecuted. In step 103 the remote unit determines whether 
it should continue to monitor the paging channel or send 
a message over the access channel. 

Step 106 is executed when the remote unit detects 
system information addressed to it over the paging 
channel. The information is received and the system 
proceeds to step 108 where it processes the received 
information to pertorm a requested operation specified 
in the received system information. Step 110 determines 
whether the remote unit has to transmit a message in 
response to the received system Information, Specifi- 
cally, the data interface interprets the received informa- 
tion and, if necessary, formulates a response in accord- 
ance with the encoding scheme being used. If the re- 
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mote unit does not have to respond, it returns to step 
104 and continues to monitor the paging channel. If a 
response is required, the remote unit enters Access 
State 112 whereby it sends messages to the communi- 
cation site over the access channel in accordance with 
the protocol being followed by the system as discussed 
above. 

FIG. 10 is flowchart of the steps performed by the 
system when the remote unit is in Access State 112. in 
step 114 of Figure 10 the remote unit formats and pack- 
ages the system information as discussed in reference 
to FIG. 8. In step 116 the system information is trans- 
mitted over the access channel. The system information 
is then received by the communications site where the 
call processing module recognizes it as system informa- 
tion and directs such Information to the system Opera- 
tion, Administration and Maintenance module(OA&M). 
In step 120, the communication site merges the system 
information with other system information bound for the 
communication center. This is done by simply concate- 
nating all system information into a sequence of mes- 
sage blocks, in step 122, the communication site trans- 
mits the combined system information to the communi- 
cation center 2 over system channel 24. In step 1 24, the 
communication center processes the system informa- 
tion from the remote using the call processing module, 
the OA&M module and the data interface module as pre- 
viously discussed. 



Claims 

1. A communication system comprising: 

a communication center (2); 
a communication site (8); 
a communication channel (12) having at least 
a system channel (24) for conveying system in- 
formation between the communication center 
and the communication site; 
CHARACTERIZED BY: 

a remote unit (e.g., 30) that receives and trans- 
mits only system information; 
a communication link having at least a system 
link (36, 38) for conveying the system informa- 
tion between the communication site and the 
remote unit. 

2. The communication system of claim 1 wherein the 
communication link is a wireless communication 
channel. 

3. The communication system of claim 1 wherein the 
system link comprises a paging channel (38) 
through which system information is transmitted 
form the communication site to the remote unit and 
an access channel (36) through which system Infor- 
mation Is transmitted from the remote unit to the 



communication site. 

4. The communication system of claim 1 wherein the 
communication channel comprises a user channel 

s (22) through which user information is conveyed 
and the communication link comprises a user link 
(26) through which user information is conveyed. 

5. The communication system of claim 4 comprising a 
10 repeater (30) that relays user Information conveyed 

over the link between the communication site and 
the repeater and for relaying system information 
conveyed over the system link between the repeat- 
er and the communication site where the repeater 
js monitored, operated and controlled by the com- 
munication center with system information intended 
for the repeater conveyed between the communi- 
cation center and the repeater via the communica- 
tion site. * 

20 

6. A communication system comprising: 

a communication center having a first data in- 
terface module (60); 
25 a communication site having a second data in- 

terface module (68); 

a communication channel (12) having at least 
a system channel (24) for conveying system In- 
formation between the communication center 
30 and the communication site; 

CHARACTERIZED BY: 

a remote unit (e.g., 30) that receives and trans- 
35 mits only system information and has a third da- 

ta interface module (70) and 
a communication link having at least a system 
link (76, 38) for conveying the system Informa- 
tion between the communication site and the 
40 remote unit where the third data interface mod- 

ule formats system information associated with 
the remote unit in accordance with a protocol 
utilized by the communication system and en- 
codes the system information so that the infor- 
-^5 mation can be interpreted by the first and sec- 

ond data modules. 

7. The communication system of claim 6 wherein the 
first data Interface module (60) processes system 

so Information associated with the remote unit (30) and 
has means (18) for communicating the system in- 
formation to a peripheral device (20). 

8. The communication system of claim 6 wherein the 
ss second data interface module (68) processes sys- 
tem Information associated with a remote unit (30) 
and has means (64, 66) for communicating the sys- 
tem information to a peripheral device (20). 
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9. The communication system of claim 6 wherein the 
third data Interface (70) module processes system 
information from the communication center to 
cause the remote unit (30) to perform an operation 
requested by the system information. s 

10. The communication system of claim 6 wherein the 
communication channel comprises a user channel 
through which user information is conveyed and the 
communication link further comprises a usQr link to 
through which user information Is conveyed. 
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